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(57) Abstract 



The present invention relates to a 
method to control an established wideband 
connection through a switching unit re- 
garding frame integrity of the time slots. 
The invention also relates to an arrange- 
ment adapted to work according to the 
method. The invention is suitable to be 
used in a switching unit of TST-stnicture. 
A first counter (41), related to respective 
input selector stage (1). counts incoming 
data frames. This first counter (41) cycles 
through a predetermined number of states, 
where one state is a control-state. Each time 
slot belonging to the wideband connection to 
be tested is given a control mark during one 
of the control-states. A second counter (42), 
related to respective output selector stage 
(2). counts outgoing data frames. The sec- 
ond counter (42) cycles through the same 
number of states as the first counter (41). 
Marked lime slots are detectable by respec- 
tive output selector stage (2). The state of 
the second counter and the output channel 
number of the control marked time slot is 
stored as a marked time slot is detected. Hie 
wideband connection to be tested is regarded 
correctly established through the switching 
unit if the time slots belonging to the wide- 




band connection are all detected during a 
mumally same state of the second counter (42). 
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TtTT.TT OF invfntion: Method to control a switching unit and 

an arrangement working according to the method. 

T-frrHNICRT. FIELD 

The present invention relates mainly to a method intended to 
control an established wideband connection through a switching 
unit . 

The method relates to switching units comprising at least one 
input selector stage and at least one output selector stage. 
These selector stages can consist of time selector stages 
and/or space selector stages, depending on the structure or 
configuration of the switching unit. It can also be that one or 
several selector stages are working between the input and out- 
put selector stages. At least one of the categories input or 
output selector stages, or at least one of eventual there be- 
tween working selector stages, consist of a time selector 
st:age - 

The information coming in to an input selector stage are repre- 
sented by digital databits, arranged into incoming time slots 
within data frames, where one incoming time slot corresponds to 
one incoming channel with a specific channel number. Outgoing 
information from an output selector stage is accordingly repre- 
sented by digital databits, arranged into outgoing time slots 
within data frames, where one outgoing time slot corresponds to 
one outgoing channel with a specific channel number. 

A wideband connection is defined by a connection which holds 
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two or more time slots within one data frame. 

The present invention also relates to an arrangement adapted to 
work according to the method. 

DESCRIPTTQN OF THE BRCKGROQND fiPT 

Information carrying databits, or user data, which is connected 
through a switching unit belongs to channels, so called connec- 
tions. User data belonging to each connection from respective 
input in the switching unit is, within the switching unit, con- 
nected to a respective selectable output in the switching unit. 

A technology used in these applications is circuit connecting. 
A frequently occurring selector structure at circuit connec- 
tions is called "Time Space time" (TST). Several time selector 
stages are, in switching units with this structure, connected 
to one space selector stage. User data is first connected 
through an input time selector stage, then through the space 
selector stage, and finally through an output time selector 
stage . 

User data from several connections which is to be connected 
through a switching unit with a TST-structure is multiplexed 
together through time-multiplexing. The user data is, through 
the time-multiplexing, placed into time slots which are arran- 
ged into frames. In the connection of the user data through the 
switching unit it is moved between different time slots and 
frames. This is done by delaying the user data in memories 
within the time selector stages. 

User data coming into an input time selector stage appear in so 
called incoming time slots. User data coming out from output 
time selector stages are positioned within so called outgoing 
time slots. 

The function of the switching unit is controlled, whereby dis- 
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turbances are identified. Measures are made to remove the dis- 
turbances, and to thus regain a faultless function for the 
switching unit. 

5 One form of control is a so called parity control. Parity bits 
are generated both on the basis of user data appearing in in- 
coming time slots, and on the basis of user data appearing in 
outgoing time slots. One parity bit is generated for each in- 
coming time slot and one parity bit is generated for each out- 
10 going time slot. The parity bits belonging to incoming time 
slots are positioned in direct connection with the user data 
within the time slots, one parity bit for each time slot, and 
is then connected through the switching unit together with the 
user data. The parity bits of the incoming time slots are then 
15 compared with the parity bits of the outgoing time slots. 

Thus are parity bits which are generated on the basis of the 
user data before it is connected through the switching unit 
compared with parity bits which are generated on the basis of 
20 the user data after it has been connected through the switching 
unit. If there is a difference then the user data probably has 
been altered on its way through the switching unit, and there 
is some kind of disturbance. 

25 Another form of control is a so called through connection test 
(TCT). Through a through connection test it is controlled that 
a connection through a switching unit is correctly set. Parity 
bits are used in this control as well. 



30 



One or more parity bits, generated based on user data appearing 
in incoming time slots belonging to the connection, are given 
reversed parity. These parity bits with reversed parity are po- 
sitioned in connection with the user data within the incoming 
time slots and are connected through the switching unit to- 
35 gether with the user data. Consequently are parity bits with 
reversed parity to appear in outgoing time slots belonging to 
the connection. 
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If the connection is set up in an erroneous way then these 
parity bits with reversed parity will appear either in outgoing 
time slots not belonging to the connection in question or else 
they will not appear at all. 

At a throughput of user data belonging to a connection which 
occupies several time slots in each frame, a so called wideband 
connection, it is important that the user data is not changed 
in their order of time but that the internal order of time is 
maintained - 

This is achieved by placing user data, belonging to a wideband 
connection, appearing in incoming time slots within a mutual 
frame, firstly within the same mutual order of time in the 
outgoing time slots and secondly within a mutual frame. 

Sequence integrity, meaning integrity regarding the mutual 
sequence order of the time slots within a data frame (Time slot 
Sequence Integrity, TSSI), and frame integrity, meaning the 
integrity of the time slots regarding their belonging to a 
mutual data frame, (Time slot Frame Integrity, TSFI) , is thus 
achieved. 

A disturbance in the function of a switching unit may result in 
that user data, belonging to a wideband connection which is 
connected through the switching unit, and which appears in 
incoming time slots belonging to a mutual frame, is placed in 
outgoing time slots belonging to mutually different frames, 
with the result of lacking TSFI. 

The following publications describes part of prior art within 
this area: 

US-A-4 048 445 

This publication describes a TST switch, where parity bits are 
used to perform a through connection test ( TCT ) . Incorrect 
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parity is inserted with user data to the input in question 
immediately after the connection is establishe, whereafter the 
outlets of the switch are checked to determine what output/s 
that are having incorrect parity. 

A comparison is done between the the output/s having incorrect 
parity with the intended output/s. A simple circuit arrangement 
for distinguishing deliberately introduced wrong parity from 
through connection faults is also disclosed. 



EP-Al-0 152 974 



This publication describes a system in which the parity of many 
bit groups must be checked. These bit groups are checked simul- 
taneously and jointly. The parity bits generated by parity 
generators are interchanged crosswise, are combined with the 
parity bits contained in the bit groups and applied to a common 
output. The checking circuit itself is checked by inverting one 
of the parity generators periodically. 



JP-A-6 62480 



This publication describes a time division type switch wherein 
the error of double write or a failure in write to time slots 
is monitored. At the input of the switch the parity is inverted 
with respect to a number of arbitrary time slots in a frame. 
At the output of the switch the inverted parity bits are 
detected and counted. 

A comparison is performed with the number of arbitrary selected 
time slots in the frame, wherethrough an error is determined. 
The intraframe inversion position is changed in every frame to 
perform confirmation for all time slots. 



US-A-4 532 624 



This publication describes a circuitry for validating the 
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integrity of user data, in the form of PCM data, transmitted 
through a digital switching network is shown. The space stage 
of the switching system requires that appropriate data validity 
be maintained throughout. A parity scheme is employed to ful- 
fill this requirement. 

For detection of invalid parity, an alarm notification is sent 
to the central processing unit (CPU) of the switching system. 

The CPU may then interrogate the space switching circuitry to 
determine the particular location of the parity failure. In 
addition, the circuitry provides for a testing feature, such 
that, the operation of the parity checking circuits may be 
validated . 

US-A-4 704 716 

This publication describes a control of a wideband connection 
established through a TST-switching network. Additional buffer 
memories are added to the initial and final stages of the time- 
space-time switching network to insure that all the data rece- 
ived in one time frame from a given facility segment is assem- 
bled only into the same time frame for transmission on an out- 
going facility segment. 

c^^ ^^lMABV OF THE TWVENTION 

TFrHNICA T. PROBLEMS 

Taking prior art under consideration, as previously described, 
it is a technical problem to provide a method and/or an arran- 
gement wherethrough TSFI for a wideband connection can be con- 
trolled in a simple and cost-effective way. 

It is further a technical problem to present a method which 
provides the possibility to control that a number of channels, 
belonging to a mutual incoming data frame, are kept together 
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through a switching unit and ends up in the same outgoing data 
frame, without the need of using various buffers where user 
data is buffered, with the exception for buffers traditionally 
used within a switching unit. 

It is a technical problem to realize how a method is to provide 
a possibility to control the various time slots belonging to a 
wideband connection each for itself and yet provide a possibi- 
lity to control TSFI . 

It is a technical problem not only to label time slots belon- 
ging to a specific wideband connection but also to provide a 
possibility to control how a labeled time slot within one data 
frame belongs to the same wideband connection as an other 
labeled time slot within an other data frame. 

It must then also be regarded as a technical problem to be able 
to realize how the possibilities to make use of traditional 
parity control, and for instance reversed parity to label time 
slots, can be supplemented in a simple way with further infor- 
mation, which makes it possible to control TSFI, even when each 
channel within a wideband connection is controlled separately. 

It is thus a technical problem to be able to realize how this 
further information is to be provided without loading the 
transmission capacity through the switching unit with this 
further information . 

It is a technical problem to realize how to limit the control 
in order to provide an adequate control of a wideband connec- 
tion without unnecessarily limiting the transmission capacity. 

It is also a technical problem to realize how a TSFI control of 
a wideband connection, where each channel belonging to the 
connection, is controlled separately from the others and where 
no further information accompanies respective time slot than a 
labeling of the time slot, such as through reversed parity, is 



wo 98/33291 PCT/SE98/00118 

- 8 - 

to be provided with consideration taken to the time lag of the 
time slots that the switching unit itself constitutes between 
the input selector stage and the output selector stage - 

It is a technical problem to be able to realize the specific 
advantages that the present invention brings with itself as it 
is applied to a switching unit, or selector structure, that 
starts and ends with a time selector stage, such as a TST- 
structure . 

It is a technical problem to be able to realize how the regular 
parity control is to be managed while a TSFI control is perfor- 
med and where the parity control is a part of the TSFI control - 

It must also be regarded as a technical problem to be able to 
realize how to design an arrangement which is to function in 
accordance with a method according to the present invention. 

It is a technical problem to be able to realize that a counter, 
which counts incoming data frames to an input selector stage, 
which counts through a predetermined number of states, and 
which allows a labeling of a time slot at only one of these 
states, in coaction with a counter, which counts outgoing time 
frames, from an output selector stage, and which counts through 
the same predetermined number of states, can provide a possibi- 
lity to perform a TSFI control of a wideband connection where 
respective channel is controlled separately. 

It is further a technical problem to be able to realize how to 
adapt an output selector stage to determine TSFI for a wideband 
connection on the basis of the results from the separately 
controlled channels . 

It is a further technical problem to be able to realize how to 
adapt a central unit, belonging to the switching unit, into 
taking into consideration and into controlling a method accor- 
ding to the present invention. 
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The present invention is based on a method used to control an 
established wideband connection through a switching unit, where 
the switching unit comprises at least one input selector stage 
and at least one output selector stage, such as time selector 
stages and/or space selector stages - 

This method relates to switching units working in an environ- 
ment where the information coming in to an input selector stage 
is represented by digital databits, arranged into incoming time 
slots within data frames, where one incoming time slot corre- 
sponds to one incoming channel with a specific channel number, 
and where outgoing information from an output selector stage is 
accordingly represented by digital databits, arranged into out- 
going time slots within data frames, where one outgoing time 
slot corresponds to one outgoing channel with a specific 
channel number. 

A wideband connection is defined by a connection which holds 
two or more time slots within one data frame. 

With the basis of such a switching unit, and with the intention 
of solving one or more of the previously described technical 
problems, the present invention teaches a specific method where 
incoming data frames are counted or numbered by a first 
counting unit, related to the input selector stage. This first 
counter is cycled through a predetermined number of states, 
where one state constitutes a so called control state. 

Each and every time slot belonging to a wideband connection is, 
according to the present invention, labeled with a control 
label during one of the control states. This provides the 
knowledge that labeled time slots can only occur within data 
frames that occurs with a certain predetermined periodicity, 
which information is crucial to a method according to the 
present invention, and which information does not require any 
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transmission capacity through the switching unit. 

outgoing data frames are counted by a second counter, which is 
related to the output selector stages. This second counter is 
5 cycled through the same number of states as the first counter. 

Each and every incoming data frame corresponds thus to one of 
the states in the counter sequence of the first counter, and 
each and every outgoing data frame corresponds to one of the 
10 states in the counter sequence of the second counter. 

The labeled time slots are detectable by respective output 
selector stage, and, as a labeled time slot is detected, the 
output channel number of the labeled time slot and the state of 
15 the second counter is stored. 

The wideband connection can be regarded as correctly estab- 
lished through the switching unit if labeled time slots belon- 
ging to the wideband connection are detected during a mutually 
20 same state of the second counter, and if every other time slot, 
belonging to other connections or channels, is unlabeled during 
the control, since labeled time slots only can occur with a 
certain periodicity. 

The present invention teaches that, in order to provide a 
simple and effective possibility to label certain time slots, 
and in those cases where the transmission of information 
through the switching unit comprises a continuing parity 
control of the content of transmitted time slots, according to 
a predetermined order, the labeling of a time slot is performed 
by giving the information within the specific time slot a 
parity that deviates from the parity according to the 
predetermined order, such as reversed parity. 

It is further shown that a detection of labeled time slots is 
only performed at a requested control of an established wide- 
band connection, in order to thereby allow the regular parity 
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control work undisturbed during the remaining transmission 
through the switching unit. 

The present invention teaches that, in order to provide a pos- 
sibility to perform a control of a wideband connection in a 
fast and effective manner, the time required for the first and 
second counter to cycle through the number of possible states 
is to correspond to at least the longest possible time that can 
be required from the point in time where the information within 
a time slot is received in an input selector stage to the point 
in time where it is transmitted from an output selector stage. 

A method according to the present invention provides the possi- 
bility to allow a control of a wideband connection to be per- 
formed in one time slot per data frame, where the result from 
respective control is compared with one another to control that 
every time slot is detected during a mutually same state for 
the second counter, which makes further data buffers, or fur- 
ther capacity to transmit information through the switching 
unit, except for what traditionally is required in a switching 
unit, unnecessary for a method according to the present 
invention . 

Regular alarm signals from the continuous parity control is 
ignored during a control of an established wideband connection, 
in order to not generate alarm signals for parity errors from 
the labeled data bits. 

The present invention also shows an arrangement adapted to work 
in accordance with a method according to the invention. Such 
arrangement is based on a previously described switching unit, 
where the switching unit comprises a central unit adapted to 
manage certain switching internal functions. 

The invention specifically teaches that a first counter is re- 
lated to respective input selector stage, which is adapted to 
count incoming data frames, and which cycles through a prede- 
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termined number of states, where one such state corresponds to 
a control state. 

Respective input selector stage is also given a control labe- 
ling unit, which is adapted to label each and every time slot 
belonging to a wideband connection in question during a control 
state. 

A second counter is related to respective output selector 
stage, which is adapted to count outgoing data frames, and 
which cycles through the same number of states as the first 
counter - 

Respective output selector stage is also given a detecting 
unit, which is adapted to detect time slots that are labeled by 
the control labeling unit. 

As a labeled time slot is detected, a first storing unit, 
belonging to the detecting unit, is adapted to store the state 
of the second counter, and a second storing unit, belonging to 
the detecting unit, is adapted to simultaneously store the 
output channel number of the detected labeled time slot. 

The detecting unit also comprises a comparing unit, which is 
adapted to compare the output channel numbers of the labeled 
time slots with the intended output channel numbers for the 
wideband connection in question, and to compare the state of 
the second counter at detection of respective labeled time 
slot. The TSFI of the established wideband connection can be 
determined based on the results from these comparisons. 

In the cases where respective input selector stage comprises a 
parity control generating unit, which is adapted to generate a 
parity bit for every time slot, corresponding to the content of 
respective time slot, according to a predetermined order, and 
where respective output selector stage comprises a parity con- 
trolling unit, which is adapted to control the parity of every 
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outgoing time slot according to the accompanying parity bit and 
the predetermined order, the control labeling unit can be 
adapted to perform a labeling of a time slot by means of giving 
the information within the specific time slot a parity that 
5 deviates from the parity according to the predetermined order, 
such as reversed parity. 

According to one proposed embodiment the present invention 
teaches that the detecting unit is adapted to only perform a 
10 detection of labeled time slots when the central unit requires 
a control, or that the central unit only acknowledges 
information from the detecting unit when a control of a 
wideband connection is required. 

15 Respective control labeling unit is adapted to label one time 
slot per data frame and respective first and second storing 
unit is adapted to store the results from respective detection. 
The comparing unit is adapted to compare the results from res- 
pective control with one another, and the detecting unit is 

20 adapted to control that every time slot is detected during a 

mutually same state of the second counter, on the basis of the 
results from the comparing unit. 

The central unit is adapted to ignore the regular alarm signals 
25 from the parity controlling unit during the control of an 
established wideband connection. 

Input and output selector stages can be composed of time selec- 
tor stages, and, as an example, a space selector stage can be 
30 adapted to work between the input and output selector stages, 
as in a TST structure. 



ADVANTAGES 



35 



The main advantages of a method and/or arrangement according to 
the present invention is that hereby it is possible to perform 
a control of TSFI on an established wideband connection through 
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a switching unit: in a simple and cost-effective manner. 

A valuable feature of the present invention is that there is no 
need to transport any extra information through the switching 
5 unit, such as sequence number or the like, in order to perform 
a control of TSFl , 

One further advantage is that, according to the present inven- 
tion, the first and second counters does not need to be synch- 
10 ronized with one another, which further simplifies the appli- 
cation of the present invention. 



15 The primary characteristic features of an inventive method are 
set forth in the characterizing clause of the following Claim 
1, and the primary characteristic features of an inventive 
arrangement are set forth in the characterizing clause of the 
following Claim 8. 



BRIEF DESCRIPTION OF THE DRAWINGS 

25 An embodiment of a method and arrangement at present preferred 
and having features significant to the present invention will 
now be described with reference to the accompanying drawings, 
in which 

30 Figure 1 shows schematically and in a very simplified 



20 



manner a switching unit according to prior art; 



Figure 2 shows schematically a switching unit according 
to the present invention; 



35 



Figure 3 shows an alternative embodiment of a switching 
unit according to the present invention; and 
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Figure 4 shows a possible way of forming a tzime slot with 
a parity bit. 

DESCRIPTION OF EMBODIMENTS AT PRESENT PREFERRED 

5 

A part of a switching unit, comprising a number of input 
selector stages and a number of output selector stages, is 
shown in Figure 1 . 

10 It is here shown one of these input selector stages 1 and one 
of these output selector stages 2, of which both are connected 
to a selector core 3. An incoming channel, belonging to an 
arbitrary input selector stage can be connected to an arbitrary 
output channel, belonging to an arbitrary output selector 

15 stage, through the selector core. 

The number of input and output selector stages varies between 
different switching units.. The input selector stage shown in 
Figure 1 constitutes selector stage n=2, and the output 
20 selector stage shown in Figure 1 constitutes selector stage 
n=4 . 

In the Figure a switching unit with a TST-structure (Time Space 
Time) is shown, meaning that the input and output selector 

25 stages 1, 2 are time selector stages, and that the selector 

core 3 working there between is a space selector stage. This is 
only an exemplifying embodiment and it should be understood 
that nothing prevents the present invention to be used in 
connection with a switching unit of a different structure, such 

30 as TT, STS, TS, TSST or SSTSS. The most common structure is 

nevertheless the TST-structure, which is the reason for using 
this structure as an example in this description. It is obvious 
for a person skilled in the art how the present invention is to 
be adapted if it is to be used within a switching unit with a 

35 different structure. 



The function of time- and space-selector stages is regarded as 
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well known to a person skilled in the art, wherefore this will 
not be described in detail in the following description. 
Certain functions will be described in principle in order to 
simplify the understanding of the present invention. 

Data or information intended to be transmitted from one 
subscriber to another is arriving to an input selector stage 1 
in the form of digital data bits arranged into incoming time 
slots, which in turn are arranged into data frames. 

Figure 1 illustrates how one incoming time slot "A" corresponds 
to an incoming channel with a specific channel number "4". 

Information transmitted from an output selector stage 2 
constitutes accordingly digital data bits arranged into 
outgoing time slots, which in turn are arranged into data 
frames, where one outgoing time slot "B" corresponds to an 
outgoing channel with a channel specific channel number "2". 

A connection between for instance channel "4" in the input 
selector stage n=2 with channel "2" in the output selector 
stage n=4 is performed by connecting data bits within time slot 
number "4", within incoming data framed to input selector stage 
n=2, to an internal time slot, for instance time slot number 
"0", through the time selector stage n=2. 

Data bits within the internal time slot "0" is connected from 
input selector stage n=2 to output selector stage n=4 through 
the space selector stage. 

The data bits within the internal time slot "0" are connected 
to the outgoing time slot "2" within the output selector stage 
n=4. In this way has a connection been established between the 
channel "4", belonging to the input selector stage n=2, and 
channel "2", belonging to the output selector stage n=4. 



A wideband connection is a connection that uses two or more 
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-time slots within one data frame- With such connections it is 
important that incoming time slots belonging to a mutual 
wideband connection, and thus arrives to an input selector 
stage within a mutual data frame, also is transmitted from an 
intended output selector stage within a mutual data frame, 
which is what is called frame integrity or TSFI, The intention 
of the present invention is to provide a method and an 
arrangement whereby a control of an established wideband 
connection regarding TSFI can be provided in a simple manner. 

Figure 1 also illustrates what a wideband connection mat look 
like through a switching unit. Incoming data bits belonging to 
a wideband connection are stored within time slots numbers 1, 4 
and 6, and are arriving to input selector stage n=2 , and these 
are to be connected to outgoing time slots numbers 0, 2 and 5 
from the output selector stage n=4. 

The incoming time slots are switched over to the internal time 
slots numbers 4, 0 and 1 according to the Figure. 

The internal time slots are switched over to the outgoing time 
slots 0, 2 and 5 after switching through to output selector 
stage n«4 through the switching core 3- The Figure shows that 
frame integrity has been achieved since time slots belonging to 
the wideband connection and arriving within a mutual data frame 
also are sent out in a mutual data frame. 

This description of a time selector stage is very simplified, 
with the only purpose to describe the principle function of a 
time selector stage and what is meant by frame integrity. 

The number of time slots within a data frame can be a lot 
bigger then eight in the practical application, it is usually 
32 in a standardized PCM-protocol (Pulse Code r/Iodulation ) , 
while the number of internal time slots within an internal data 
frame can for instance be 512 in order to thereby provide a 
larger number of selectable connections through the switching 
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unit . 

Thus is -the internal bit rate through the switching unit higher 
then the bit rate for incoming and out going data frames, since 
an internal data frame with 512 time slots is to be transmitted 
during the same time period as an external data frame with 32 
time slots - 

The number of input selector stages and output selector stages 
can also be a lot larger than eight in most practical 
applications, which means that usually has the selector core a 
greater number of in- and outputs than what is described and 
shown in the Figure, 

Figure 1 is thus to be seen as a schematic simplified 
illustration of the coaction between input selector stages, 
output selector stages and the selector core in a TST-structure 
with the purpose of simplifying the understanding of the 
present invention . 

The actual design of a switching unit in a practical 
application is not crucial for the function of the present 
invention and it is obvious for a person skilled in the art how 
the present invention is to be adapted to function within a 
practical application. 

Figure 2 shows a selector module 4, comprising one input 
selector stage 1 and one output selector stage 2, both 
connected to the selector core 3. 

The invention teaches specifically that incoming data frames, 
coming in to the input selector stage 1 through conductor 11, 
are counted by a first counter 41, which is related to the 
input selector stage 1 . 

This first counter 41 cycles through a predetermined number of 
states, where one state is a so called control state. 
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In this example the number if states is three and the first 
state is a control state. A control state is thus present at 
every third incoming data frame. 

The method according to the invention teaches that every time 
slot belonging to the wideband connection to be controlled is 
given a label, and that this can only be done during a control 
state. This means that one of the time slots belonging to the 
wideband connection can be labeled at every third incoming data 
frame . 

This is repeated until every time slot belonging to the 
wideband connection has been labeled at least once. 

Data frames that are leaving an output selector stage, through 
conductor 21, are counted by a second counter 42, related to 
respective output selector stage 2. 

The first and second counter are respectively physically 
positioned within the selector module 4, but nothing prevents 
that these counters 41, 42 are centrally positioned counters 
outside the selector module 4, as shown in Figure 3, where a 
number of selector modules 4,1, 4.n are connected to the 

selector core 3. 

There is also a possibility that the first and second counter 
41, 42 respectively is a mutual counter for respective selector 
module, or a mutual centrally positioned counter. It is 
nevertheless a simplification to have separate counters as a 
first and second counter since it is not unusual that there is 
a time difference between incoming and outgoing data frames. 

The second counter 42 cycles through the same number of states 
as the first counter 41. Time slots that have been labeled are 
detectable by a respective output selector stage 2, and the 
state of the second counter and the channel number of the 
labeled time slot is stored whenever a labeled time slot is 
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detrected . 

The wideband connection in question is regarded as being 
correctly established through the switching unit if the labeled 
time slots belonging to the wideband connection are detected 
during the same state of the second counter and if the time 
slots belonging to other connections are unlabeled during the 
control procedure • 

It does not matter during what state of the second counter 42 
that the labeled tome slots are detected since the requirement 
is that the various time slots are to be detected during the 
same state of the second counter. Thus there is no need for any 
synchronization between the first and the second counter 41, 
42. 

It is not unusual the a transmission of time slots through a 
switching unit comprises a continuous parity control of the 
content of the transmitted time slots according to a predefined 
order . 

Figure 4 scows schematically how a time slot "A" might be 
designed. The time slot "A" comprises eight bit positions A0-A7 
wherein user data can be stored. The time slot also comprises a 
ninth bit position A8 wherein a parity bit can be stored. 

In such switching unit it is fitting to label a time slot by 
giving the information within the time slot A0-A7 a parity A8 
that differs from the parity according to the predetermined 
order. A simple and normal way of doing this is to give labeled 
time slots reversed parity . 

The labeling of time slots through reversed parity makes it 
possible to transmit such label through the switching unit 
without making any extra use of the transmission capacity 
through the switching unit. A time slot with a reversed parity 
does not require any more space then a time slot with the 
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correct parity . 

The detection of labeled time slots is only carried out after a 
requested control of a wideband connection. It is also possible 
to adapt the central unit to only acknowledge information from 
the detecting unit when a control of a wideband connection is 
requested. Time slots that are detected with reversed parity 
when there is no wideband connection control requested are 
detected as faulty transmitted time slots, according to the 
continuous parity control within the switching unit. 

Regular alarm signals from the continuous parity control are 
ignored during a control of an established wideband connection, 
since the label constitutes a faulty parity for the labeled 
time slots and thus would generate alarm signals for parity 
errors . 

It is an advantage if a control state for the first counter is 
at hand as often as possible since the regular parity control 
is disabled during a control according to the present 
invention, and since the establishing of a wideband connection 
and the control of the same is to be performed as fast as 
possible. It is also important that a labeled time slot is 
detected before a control of the next channel is started. Thus 
must the distance between two control states correspond to at 
least the longest possible time lag for a time slot through the 
switching unit. 

This means that the time that is required for the first and 
second counter to cycle through the number of possible states 
should correspond to the longest time it may take from the 
point in time where the information within a time slot is 
received in an input selector stage 1 to the point in time 
where it is transmitted from an output selector stage 2. 

In the exemplifying embodiment according to the Figures, where 
the switching unit is of a TST-structure, this longest time is 
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three data frames, which is the reason for setting the number 

of states for the first and second counter 41, 42 to three. 

It is suitable to perform a control of a wideband connection 
for one time slot per data frame, where the result from 
respective control is compared with one another to control that 
every time slot is detected during a mutually same state for 
the second counter 42, 

An arrangement adapted to work in accordance with a method 
according to the invention will be described in ore detail in 
the following. 

Such arrangement can be based on a switching unit described in 
Figure 2 . 

Figure 2 also shows a central unit 5 which is adapted to 
calculate and request an establishment of requested connections 
through the switching unit, where an incoming channel number, 
belonging to a specific input selector stage 1, is intended to 
be connected to an output channel number, belonging to a 
specific output selector stage 2. The intention of the 
arrangement is also to control that the calculated intended 
connection also is realized in the practical application. 

The central unit 5 is directly or indirectly connected to 
respective selector module 4 through a conductor 51 and to the 
selector core 3 through a conductor 52. 

It is shown in the Figure that respective input selector stage 
1 is given a control labeling unit 12, and that respective 
output selector stage 2 is given a detecting unit 22, which is 
adapted to detect time slots that are labeled by the control 
labeling unit 12. 

As a labeled time slot is detected, a first storing unit 22a, 
belonging to the detecting unit 22, is adapted to store the 
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strate of the second counter 42, and a second storing unit 22b, 
belonging to the detecting unit 22, is adapted to 
simultaneously store the output channel number of the detected 
labeled time slot. The storing units 22a, 22b are thus to be 
able to store the state of the second counter 42 and the 
channel number for every channel belonging to the wideband 
connection . 

The detecting unit 22 also comprises a comparing unit 22c, 
which is adapted to compare the output channel numbers of the 
labeled time slots with the intended calculated output channel 
numbers for the wideband connection- The information regarding 
the calculated output channel number is received from the 
central unit 5 through conductor 53. The comparing unit also 
compares the state of the second counter at detection of 
respective labeled time slot. 

Figure 2 also shows that respective input selector stage 1 
comprises a parity generating unit 13, which is adapted to 
generate a parity bit A8 for every time slot "A", corresponding 
to the content of respective time slot A0-A7, according to a 
predetermined order. Respective output selector stage 2 
comprises a parity controlling unit 23, which is adapted to 
control the parity of every outgoing time slot according to the 
accompanying parity bit A8 and according to the predetermined 
order. The result of the parity control is sent to the central 
unit 5 through conductor 54. 

The control labeling unit 12 is adapted to perform a labeling 
of a time slot by means of giving the information A0-A7 within 
the specific time slot "A" a parity A8 that deviates from the 
parity according to the predetermined order, such as reversed 
parity . 

The central unit 5 is adapted to require a control of an 
established wideband connection through a conductor 44 and the 
detecting unit 22 is adapted to only perform a detection of 
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labeled time slots at such a request. This is done at the 
establishing of a wideband connection, but it can also be done 
for since long established connections, for instance as part of 
the maintenance of permanent connections.. 

5 

The control labeling unit 12 is adapted to label one time slot 
per data frame, meaning that a control of an established 
wideband connection requires a certain minimum time. This time 
corresponds to the number of channels within the connection 
10 multiplied with the number of states for the first counter 41, 
The control can be performed with test or dummy data or with 
user data within the time slots, all according to what security 
that is required from the connection before it is used* 



15 The first and second storing unit 22a, 22b is adapted to store 
the results from respective detection, whereafter the comparing 
unit 22c is adapted to compare the results from respective 
control with one another. The detecting unit 22 controls 
thereafter that every time slot is detected during a same state 

20 of the second counter 42, on the basis of the results from the 
comparing unit 22c. The result from the control is sent to the 
central unit 5 through the conductor 56. 

The central unit 5 is adapted to ignore the regular alarm 
25 signals from the parity controlling unit 23 during a requested 
control of an established wideband connection. 

It will be understood that the invention is not restricted to 
the illustrated exemplifying embodiments thereof and that 
30 modifications can be made within the scope of the inventive 
thought as illustrated in the following claims. 
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1. A method to control an established wideband connection 
through a switching unit, the switching unit comprising at 
least one input selector stage and at least one output selector 
stage, such as time selector stages and/or space selector 
stages, where the information coming into an input selector 
stage is represented by digital databits, arranged into in- 
coming time slots within data frames, where an incoming time 
slot corresponds to an incoming channel with a specific channel 
number, and where outgoing information from an output selector 
stage is represented by digital databits, arranged into out- 
going time slots within data frames, where an outgoing time 
slot corresponds to an outgoing channel with a specific channel 
number, and where said wideband connection holds two or more 
time slots within one data frame, characterized 
in, that said method comprises the steps of: 

counting incoming data frames by a first counter related 
to said input selector stage; 

cycling said first counter through a predetermined number 
of states, of which one state constitutes a control state; 

labeling each time slot belonging to said wideband 
connection during one of said control states; 

counting said outgoing data frames by a second counter , 
related to said output selector stage; 

cycling said second counter through the same number of 
states as said first counter; 

detecting time slots that have been labeled by said output 

selector stage; 

storing the state of said second counter and the outgoing 
channel number of said labeled time slot as a labeled time slot 
is detected; 

wherein said wideband connection is regarded as correctly 
established through said switching unit if the labeled time 
slots belonging to said wideband connection are detected during 
the same state for said second counter, and if time slots 
belonging to other connections than said wideband connection 
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2. Method according to Claim 1, where the transmission of 
information through said switching unit comprises a continuous 
parity control of the content of transmitted time slots 
according to a predetermined order, characterized 
in, that said labeling of a time slot comprises that the 
information within said time slot is given a parity that 
differs from the parity according to said predetermined order, 
such as reversed parity. 

3. Method according to Claim 1, caracterized in, 
that said detection of labeled time slots is only performed at 
a requested control of an established wideband connection, 

4. Method according to Claim 1, caracterized in, 
that the time required for said first and second counter to 
cycle through the number of possible states corresponds to at 
least the longest possible time that can be required from the 
point in time where a data frame is received in an input 
selector stage to the point in time where it is transmitted 
from an output selector stage. 

5. Method according to Claim 1, characterized 
in, that said control is performed for one time slot per data 
frame, and that the results from respective control are 
compared with one another in order to control that every time 
slot is detected during a mutually same state for said second 
counter . 

6. Method according to Claim 2 and 3, characteriz 

* e d in, that regular alarm signals from the continuous parity 
control are ignored during control of an established wideband 
connection . 



7. Method according to Claims 1 through 6, character 
i 2 e d in, that said input and output selector stages 
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consists of time selector stages and that one space selector 
stage is working between said input and output selector stages. 

8- Arrangement adapted to control an established wideband 
connection through a switching unit, which switching unit 
comprises at least one input selector stage and at least one 
output selector stage, such as time selector stages and/or 
space selector stages, and one central unit, where the 
information coming into an input selector stage is represented 
by digital databits, arranged into incoming time slots within 
data frames, where an incoming time slot corresponds to an 
incoming channel with a specific channel number, and where 
outgoing information from an output selector stage is 
represented by digital databits, arranged into outgoing time 
slots within data frames, where an outgoing time slot 
corresponds to an outgoing channel with a specific channel 
number, and where said wideband connection holds two or more 
time slots within one data frame, and where said central unit 
is adapted to calculate and request an establishment of 
requested connections through said switching unit, where an 
incoming channel number, belonging to a specific input selector 
stage, is intended to be connected to an output channel number, 
belonging to a specific output selector stage, for said 
wideband connection, characterized in, that said 
arrangement comprises: 

a first counter related to a respective input selector 
stage, which is adapted to count incoming data frames, which 
first counter cycles through a predetermined number of states, 
where one such state corresponds to a control state ; 

a respective input selector stage including a control 
labeling unit, which control labeling unit is adapted to label 
each and every time slot belonging to said wideband connection 
during said control state; 

a second counter related to a respective output selector 
stage, which is adapted to count outgoing data frames, where 
said second counter cycles through the same number of states as 
said first counter; 
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that respective output selector stage is given a detecting 
unit, that said detecting unit is adapted to detect time slots 
that are labeled by said control labeling unit, that, as a 
labeled time slot is detected, a first storing unit, belonging 
5 to said detecting unit, is adapted to store the state of said 
second counter, and that a second storing unit, belonging to 
said detecting unit, is adapted to store the output channel 
number of said detected labeled time slot, and that said 
detecting unit comprises a comparing unit, which is adapted to 
10 compare the output channel numbers of said labeled time slots 
with intended output channel numbers for said wideband 
connection, and to compare the state of said second counter at 
detection of respective labeled time slot. 

15 9. Arrangement according to Claim 8, caracterized 
in, that said input selector stage comprises a parity 
generating unit, which is adapted to generate a parity bit for 
every time slot, corresponding to the content of a respective 
time slot, according to a predetermined order, and where a 

20 respective output selector stage comprises a parity controlling 
unit, which is adapted to control the parity of every outgoing 
time slot according to the accompanying parity bit and the 
predetermined order, characterized in, that said 
control labeling unit is adapted to perform a labeling of a 

25 time slot by means of giving the information within said time 
slot a parity that deviates from the parity according to the 
predetermined order, such as reversed parity. 

10. Arrangement according to Claim 8, characterize 
30 d, in that said detecting unit is adapted to only perform a 

detection of labeled time slots when the central unit requires 
control of an established wideband connection. 

11. Arrangement according to Claim 8, characterize 
35 d in, that the time required for said first and second counter 

to cycle through the number of possible states corresponds to 
at least the longest possible time that can be required from 
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the poin-t in time where a data frame is received in an input 
selector stage to the point in time where it is transmitted 
from an output selector stage, 

5 12. Arrangement according to Claim 8, characterize 
d in, that said control labeling unit is adapted to label one 
time slot per data frame, that said first and second storing 
unit is adapted to store the results from respective detection, 
that said comparing unit is adapted to compare the results from 
10 respective control with one another, and that said detecting 
unit is adapted to control that every time slot is detected 
during a mutually same state of said second counter, on the 
basis of the results from said comparing unit. 

15 13. Arrangement according to Claims 9 and 10, characte 
r i z e d in, that said central unit is adapted to ignore 
regular alarm signals from said parity controlling unit during 
a control of an established wideband connection. 

20 14. Arrangement according to Claims 8 through 13, c h a r a c 
t e r i z e d in, that said input and output selector stages 
are composed of time selector stages, and that a space selector 
stage is adapted to work between said input and output selector 
stages . 
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